























































Globally Robust Delay-Range-Dependent Stability for 
Transcriptional Regulatory Networks with Time-Varying Interval 




Transcriptional regulatory networks are the global representation of 
multiple interactions between genes and their products, which can help us 
understand the cell’s function at the level of gene expression. Recent 
research advances in multiple bioinformatics (computational molecular 
biology) and high-throughout experimental technologies have made the 
reconstruction of transcriptional regulatory networks possible. Time 
delays are ubiquitous in transcriptional regulatory networks, because of 
the vast separation of time scales between the fast reactions like 
DNA-binding and dimerizations, and slow reactions like translation 
transcription and degradation. The existence of time delay could make 
delayed transcriptional regulatory networks be oscillatory, divergent, 
chaotic and instable or have poor performance. Therefore, this project 
interests have been attracted to the stability analysis for uncertain 
transcriptional regulatory networks with time-varying delays in a range. 
An appropriate type of Lyapunov functional is proposed to investigate the 
robust delay-range-dependent stability problem. The present results may 
improve the existing ones due to a method to estimate the upper bound of 
the derivative of Lyapunov functional without ignoring some useful terms 
and the introduction of additional terms into the proposed Lyapunov 
functional, which take into account the range of delay. The uncertain 
transcriptional regulatory networks with time-varying delays in a range 
can be recreate from available experimental data facilitates the systematic 
dissection of cell function. The research of the uncertain transcriptional 
regulatory networks with time-varying delays in a range is an important 
topic in functional genomics, and one of the most challenging questions 
in the front of bioinformatics and system biology. 
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